BACKGROUND: Despite its rapid expansion, little is known about use of direct to consumer (DTC) telemedicine. OBJECTIVE: To characterize telemedicine patients and physicians and correlates of patient satisfaction DESIGN: Cross-sectional study PARTICIPANTS: Patients and physicians of a large nationwide DTC telemedicine service MAIN MEASURES: Patient characteristics included demographics and whether or not they reported insurance information. Physician characteristics included specialty, board certification, and domestic versus international medical training. Encounter characteristics included time of day, wait time, length, coupon use for free or reducedcost care, diagnostic outcome, prescription receipt, and patient/physician geographic concordance. Patients rated satisfaction with physicians on scales of 0 to 5 stars and reported where they would have sought care had they not used telemedicine. Logistic regression was used to assess factors associated with 5-star physician ratings. KEY RESULTS: The analysis included 28,222 encounters between 24,040 patients and 277 physicians completed between January 2013 and August 2016. Sixty-five percent of patients were under 40 years and 32% did not report insurance information. Family medicine was the most common physician specialty (47%) and 16% trained at a non-US medical school. Coupons were used in 24% of encounters. Respiratory infections were diagnosed in 35% of encounters and 69% resulted in a prescription. Had they not used telemedicine, 43% of patients reported they would have used urgent care/retail clinic, 29% would have gone to the doctor's office, 15% would have done nothing, and 6% would have gone to the emergency department. Eighty-five percent of patients rated their physician 5 stars. High satisfaction was positively correlated with prescription receipt (OR 2.98; 95%CI 2.74-3.23) and coupon use (OR 1.47; 95%CI 1.33-1.62). CONCLUSIONS: Patients were largely satisfied with DTC telemedicine, yet satisfaction varied by coupon use and prescription receipt. The impact of telemedicine on primary care and emergency department use is likely to be small under present usage patterns.
INTRODUCTION
Direct to consumer (DTC) telemedicine has been touted as an opportunity to expand access while reducing costs, 1 by allowing patients access to medical care 24 h a day, via web and phone-enabled virtual visits. Use of DTC telemedicine is expanding rapidly, 2 growing from approximately 2 million primary care video consultations in 2015 to more than 5 million projected by 2020. 3 Given current demands on the healthcare system, the rapid expansion of DTC telemedicine is unsurprising. It takes an average of 20 days to secure a new appointment with a physician, 4 and more than half US adults report being unable to get a same or next day appointment with their doctor. 5 Opportunity costs associated with seeking care in the USA are substantial and often exceed out of pocket costs. 6 The average outpatient visit requires 121 min, including 37 min of travel time and 84 min of in-clinic time, 6 with only 15 min spent with the physician. 7 The growing use of retail clinics in recent years 8 reflects consumer demand for more convenient ways to access care. 9 Yet telemedicine has a critical advantage over retail clinics: the ability of patients to access medical care without leaving home or work.
Another advantage of DTC telemedicine is cost. Without physical overhead, medical assistants, and billing personnel, telemedicine has a per-episode cost of care below that provided in brick and mortar settings. 10 While insurance coverage for telemedicine has not kept pace with its expansion, 32 states currently have telehealth parity laws requiring private insurers to cover telemedicine services, 11 and this is projected to grow. In the meantime, the low out of pocket cost of a DTC telemedicine visit makes it an attractive alternative for those without insurance. Indeed, many DTC telemedicine patients have little prior experience with the healthcare system. 12 Despite its rapid expansion, much is still unknown about DTC telemedicine, including who is using it and for what purpose. Information on telemedicine physicians is similarly scant. While some studies have found that most patients are satisfied with telemedicine, these studies were conducted in limited populations, restricted to insured individuals from specific health plans or medical practices. 13, 14 Consequently, patient satisfaction with DTC telemedicine and its correlates are unknown. 15 The objectives of this study were to characterize patients, physicians, and use of a large nationwide DTC telemedicine service and to explore correlates of patient satisfaction with their telemedicine physicians.
METHODS
This study uses data from the Online Care Group (OCG), a large nationwide DTC telemedicine provider that operates on American Well's software, a HIPAA-compliant, encrypted platform. The OCG connects patients with physicians 24 h a day to address minor, urgent medical problems through synchronous video visits. The OCG is one of numerous DTC telemedicine platforms; similar platforms include MD Live or Doctor on Demand. The OCG works with payers, health systems, and employer groups to deliver and market services.
When patients access the OCG system, the interface first collects patient information, followed by insurance information. For those who do not have insurance or do not wish to report insurance information, patients can pay out of pocket. During the study period, a typical visit cost $49. The system then prompts the patient to describe their reason for seeking care via a free-text field before being placed in a queue for the next available provider.
OCG physicians are recruited directly using traditional job sites and trade publications and are not associated with any specific health or hospital system. Some OCG physicians are salaried and others are paid by encounter or by the hour. Physicians are a mix of full-time, part-time, contract, and members of other medical groups contracted to work with OCG. The average OCG physician works about 10 h a week on the platform. However, some physicians work as much as 80 h a week for the OCG.
In June 2015, Cleveland Clinic entered an agreement to use the American Well platform for its online healthcare needs. Consistent with its academic research focus, Cleveland Clinic then negotiated a data use agreement to allow a descriptive analysis of the OCG raw data. These data are platform-wide and not specific to Cleveland Clinic. This study describes OCG encounters completed with physicians between January 1, 2013 and August 31, 2016.
This study was approved by the Institutional Review Board of the Cleveland Clinic.
Measures
Patient Characteristics. Telemedicine patients provided age, sex, and insurance information for billing purposes. We dichotomized insurance information as Bprovided insurance information^versus not. Geographic region was determined by patient-reported US state, which we grouped into Censusdefined regions. Some patients accessed the telemedicine system multiple times during the study period. We dichotomized usage as once versus two or more times.
Coupon Use. To increase uptake, some employers and health plans offer coupons for free or reduced-cost telemedicine encounters. Whether or not the patient provided a coupon code was recorded by the system. Encounter Characteristics. Encounter characteristics were recorded by the system. Call time of day was categorized as 12 am to 7 am, 7 am to 5 pm, and 5 pm to 12 am. Wait time was defined as the time between the patient being placed in the queue and when they were connected with a physician. Encounter length was defined as the time between the start and completion of the encounter with the physician. Wait time and encounter length were recorded in minutes.
Diagnostic Outcome. Telemedicine physicians recorded diagnoses (up to six) using ICD-9 and ICD-10 codes. We assessed the 220 most common codes. Two primary care physicians grouped the codes into the following clinical categories: respiratory, chronic disease, urinary, dermatological, mental health, gastrointestinal, musculoskeletal/rheumatologic, genital, eye and ear, neurological, asthma, or other. Diagnostic categories were analyzed as independent dichotomous variables (e.g., respiratory diagnosis versus not). As some encounters did not have any associated ICD codes, we also assessed whether encounters resulted in any diagnosis versus not as a separate variable.
Medication Prescriptions. Whether or not the patient received a prescription was determined by whether the physician recorded a National Drug Code (NDC) for the encounter.
Patient Satisfaction. At encounter conclusion, patients were prompted to rate their satisfaction with their telemedicine physician on scales of 0 to 5 stars, with 5 stars being most satisfied. We dichotomized responses as 5 stars versus less than 5 stars, consistent with analysis of other patient satisfaction measures. 16 Where Patients Would Have Sought Care Otherwise. A major question related to telemedicine is whether it is a complement or a substitute of in-person care. At encounter conclusion, patients were prompted with the question BIf you had not used online care today, where would you have gone instead?^Response categories included urgent care/retail clinic, emergency department, doctor's office, or done nothing.
Physician Characteristics. For each encounter, the OCG provided first and last names of physicians. Through publicly available sources, we determined physician specialty and whether they were board certified. Physician state of residence was reported by the OCG, which we categorized into Census-defined regions. Additionally, to account for possible non-native English speaking or cultural factors which might influence patient satisfaction, we determined whether physicians trained at a US or non-US medical school.
Regional Concordance Between Patient and Physician.
Telemedicine is unique in that it pairs physicians and patients from different parts of the country. Regional variation in medical care is well-established 17 and may influence patient expectations. Thus, we assessed whether regional concordance between patients and physicians was associated with satisfaction with care.
Analysis
We characterized telemedicine patients, physicians, and encounters by the characteristics described above. We described patient satisfaction with telemedicine physicians, as well as what patients said they would have done had they not accessed the telemedicine system. Using mixed effects logistic regression, we assessed differences in patient satisfaction with telemedicine physicians by the factors described above, accounting for clustering by physician. Analyses were conducted in Stata 14.
RESULTS
Patient and physician characteristics are presented in Table 1 . There were 28,222 completed encounters between 24,040 patients and 277 physicians during the study period. Fiftynine percent of patients were female and 55% were between the ages of 18 and 40 years. A third of patients (34%) were from the South, followed by Midwest (26%), West (25%), and Northeast (15%). Eighty-seven percent of patients accessed the system once and 13% accessed it two or more times. Most physicians (84%) trained at a US medical school and 47% specialized in family medicine, followed by internal medicine (20%). Almost all physicians (91%) were board certified. Physicians were geographically concentrated in the South (30%) and West (30%). Over the study period, the mean number of encounters per physician was 101, the median was 11, and the range was 1 to 1774. Fifty percent of physicians completed 11 or fewer encounters during the study period and only 21 physicians completed 500 or more.
Encounter characteristics and patient satisfaction responses are presented in Table 2 . Utilization increased over the study period, with 157 encounters in 2013, 828 in 2015, 6545 in 2015, and 20,692 in 2016. Most (60%) encounters were Patients provided coupon codes for a free or reduced-cost visit in 24% of encounters. Among those patients who did not report insurance information, 44% used a coupon, compared to 14% of patients who reported insurance information. The most common diagnoses were respiratory issues (35%), urinary issues (9%), eye and ear problems (7%), and dermatological conditions (5%). Six percent of encounters did not result in any diagnosis and 69% ended with a prescription, 67% of which were for an antibiotic. Overall, 85% of patients rated their satisfaction with their telemedicine physician five stars. Had they not used the telemedicine system that day, 43% of patients said they would have gone to urgent care or a retail clinic, 29% said they would have gone to the doctor's office, 15% would have done nothing, and 6% would have gone to the ED.
In the adjusted logistic model of patient satisfaction with their telemedicine physician ( 95%CI 0.44-0.58) were less likely to result in a five-star rating Also of note were factors that not associated with patient satisfaction, including physician region, specialty or board certification, patient sex, reporting insurance information or region, encounter length, or geographical concordance between patient and physician.
DISCUSSION
In our study of a large nationwide DTC telemedicine service, use increased rapidly over the study period. Patients were young and the majority was female. Family medicine was the most common specialty among telemedicine physicians and nearly all were US-trained. respiratory diagnoses were most common, followed by urinary issues, eye and ear problems, and dermatological conditions. Satisfaction with our sample of telemedicine physicians was high. Patients who received a prescription and those who used a coupon were more satisfied, while patients did not receive a diagnosis were less satisfied. According to patient self-report, use of the OCG telemedicine service appears to serve primarily as a substitute for urgent care/retail clinics and, to a lesser extent, physician visits. Prior telemedicine studies have largely been isolated to a particular medical practice 18 or insurance plan. 10, 12 To our knowledge, ours is the first to characterize DTC telemedicine patients and use in a large geographically diverse population, irrespective of insurance status or employment. To date, the largest prior study of DTC telemedicine patients and use was an analysis of 4657 visits to the Teladoc system by individuals insured through the California Public Employees Retirement System. 12 The Teladoc system differs from the OCG in that patients first request an appointment, at which point a physician reviews the patient's medical history before getting in touch with the patient about 20 min later via telephone. Similar to this Teladoc study, we found the largest proportion of patients were diagnosed with acute respiratory conditions. However, the authors of the Teladoc study noted that there was a wide variety of conditions for which patients sought care. This was also true in our study population. In fact, we found over 3000 unique diagnostic codes. Retail clinics, in comparison, address a much narrower array of healthcare needs. 19 The convenience of being able to address a health concern in a very short amount of time without needing to leave home or work likely lowers the threshold for care seeking, increasing the diversity of diagnoses. Perhaps the semi-anonymous nature of DTC telemedicine also motivates patients to seek care for issues they would not have otherwise.
The potential beneficial impact of DTC telemedicine on healthcare spending has garnered considerable attention. A reduction in overall costs can only be realized if telemedicine serves as a substitute for higher cost services. Yet recent evidence suggests DTC telemedicine is unlikely to decrease healthcare costs, at least in the short term. 20 A study of 300,000 enrollees in a California HMO found only 12% of telemedicine visits replaced in-person care and 88% represented new utilization. In our study, nearly three quarters of patients said they would have sought care at an urgent care/ retail clinic or physician's office had they not used DTC telemedicine, and only 6% said they would have gone to the ED. Importantly, however, 15% said they would have not sought care at all had the telemedicine service not been available. DTC telemedicine may therefore have the potential to increase healthcare spending by inducing some demand. Excessive utilization for low-acuity conditions has been documented previously in the context of retail clinics. 21 Research has not borne out any substitution effect of retail clinics for patients with low-acuity conditions otherwise showing up in the ED. 22 It simply may be the case that more healthcare availability is associated with more healthcare utilization, particularly when there are low barriers to accessing services. That said, increasing utilization is not necessarily a bad thing. Over 30% of patients in our sample did not report insurance information, suggesting some were probably uninsured. Increasing appropriate healthcare use among those with limited access is a potential benefit of DTC telemedicine.
Patients who used a coupon for services rated their provider and the telemedicine system more highly than those who did not. Given such financial incentives at the point of care rarely (if ever) exist in traditional healthcare settings, this was a unique opportunity to evaluate whether satisfaction varied by real time out of pocket cost. Patients who used a coupon may have had different expectations or motivations for accessing care which influenced their satisfaction ratings. Coupon users were more likely to access the system more than once. It is possible these patients initially accessed the telemedicine system because it was cheap or free and, then, having had a positive experience, sought additional care. Trends in utilization patterns by coupon use is an area warranting further study.
Patient satisfaction has been shown to be associated with physicians' drug prescribing practices. 23, 24 We also found patient satisfaction was higher among those that received prescriptions. Patients may believe prescriptions are easier to access via telemedicine compared to traditional healthcare settings, as some DTC telemedicine platforms explicitly advertise their services a convenient way to get refills or new prescriptions. Patients seeking prescriptions which they ultimately did not receive may be particularly dissatisfied with their telemedicine experience. Major questions remain about the influence of a consumer-directed healthcare model like telemedicine on prescribing incentives. Simply giving patients prescriptions they want (but do not need) may result in higher satisfaction ratings, but results in lower quality. Indeed, substantial variation in the quality of telemedicine care has been reported. 25, 26 To date, no study has described a large group of physicians who practice DTC telemedicine. The overwhelming majority of physicians in our sample were trained at US medical schools and were generalists. Foreign medical graduates now represent more than a quarter of the US physician workforce. 27 Patients in our study were more satisfied with US-trained physicians, compared to their non-US-trained counterparts, which has been documented previously. 28 That said, our findings may not be generalizable to non-telemedicine settings. Communication challenges due to language or cultural barriers may be exacerbated by the telemedicine medium, thereby affecting satisfaction ratings more than would be expected in traditional face-to-face care.
This study had some limitations. We were unable to directly measure the impact of telemedicine on other healthcare utilization, as we were reliant on patient selfreport of what they would have done had they not used telemedicine. Additionally, we had a limited amount of physician data, which we gleaned from publicly available sources. Many questions therefore remain regarding the composition of the telemedicine physician workforce. Finally, the OCG is one of numerous DTC telemedicine providers. Thus, it is unknown to what extent our findings regarding the OCG system are generalizable to other similar telemedicine platforms.
CONCLUSIONS
DTC telemedicine is used for a wide array of conditions and appears to serve primarily as a substitute for retail clinics or urgent care. We found patient satisfaction to be high overall; however, it varied by coupon use and prescription receipt. Telemedicine offers benefits of timely access and high patient satisfaction, but impact on primary care and ED use is likely to be small under present usage patterns. 
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